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1 
This invention relates to improvements in 
methodsand appratus for treating  moral strip 
and is purpose is to provide means for effecting 
a permanent change in the relative lengths of 
two or more longitudinally extending portions oï 5 
the strip which are displaced laterally of the 
strip with respect to each other. 
The present invention may be used with par- 
ticular advantage in the manufacture of Venetian 
blind slats in a manner similar fo the method 10 
which is described and claimed in the United 
Sttes Letters Patent of Allen B. Wilson No. 
2,294,434, dated September 1,.1942. In the prac- 
tice of the first stage of tht patented method, a 
long metal strip is progressively stretched longi- 15 
tudinally in ifs middle portion so tha the cen- 
tral.part- of the strip becomes permanently elon- 
gated with respect to its lateral, edge portiQns 
thereby forming a product known in the trade 
as slat stock, and this. center stretched material 20 
is then subjected to a second stage operation in 
which the strip is moved longitudinally under 
tension, through crowned working rolls and sup- 
ported immediately in advance of and following 
the rolls, with the result that a permanent trans- 25 
verse: curvature, is imparted to the strip and ifs 
edge portions are stretched !ongitudinally so that 
the strip emerEes from the second.stage operation 
longitudinally straight and transversely curved 
and with all portions thereof permanently 30 
str.etohed longitudinally. By this two stage, op- 
eration the unequal stresses which, may bave. 
isted in the original moral strip are removed and 
a substantially uniform condition with respect fo 
the_ stresses_ in the strip is obtained so that a 
straight and flexible- but. selfsustaining trans- 
versely curved slaç is obtained even though it be 
formed of rhin steel oro.ther metal, 
Insaid Wilson Letters Patent there is disclosed 
one-method of carrying out the first stage of said 40 
process by. pulling the metal strip endwise, under 
tension over a crowned roll and depressing the 
strip on opposite sides of the roll in such a man- 
ner that the central portion of the strip, being 
caused.to traverse a path of greater length than 45 
that travelled by ifs edge portions, is progressively 
and.. pernnently stretched long.itudinal;ly.. 
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The present invention involves te-discovery 
that a product which is the. equivalent of tht 
produced by the first stage of the two stage proc 
ess discussed above may. be produced by pssng 
the metal strip endwise over a crowned rob and 
pressing the strip aginst the crowned roll by 
means of a compressible member such as a cyl- 
inder having a peripheral portion formed of 
rubber, whereby, the metal strip is caused fo con- 
form to the curvature of a portionof the roll both 
laterall:¢ and. circumferentially so that the middle 
portion of. the strip is. compelled to travel a path 
of greater length than that travelled by its edge 
portions; or may be said to travel af a faster 
rate than. the edge portions so that the middle 
portion may. be thereby sreched longitudinally 
and the edge portions are permanently com: 
pressed and shortened longitudinatly so that the 
resulting product has n intermediate portion 
which is longer than ifs edge portions. This spe- 
cific method of forming the slat stock bas the 
vantage that if may be easily controlled and may 
be readily adjusted, fo vary. the degree or the 
conter strecl effect, in the product while the 
operation is in progress. In one embodiment of 
he invention the compressible member may be 
formed as an armular infiated tube or pneumatic 
tire which may be infiated fo various degrees to 
regulate the compressive force which is exerted 
upon the metal, strip and consequently the ex. 
tent of the change in the relative, lengths of the 
intermediate and lateral edge portionsl i. e., cen 
ter stretch effect, which is brought about b: the 
passng of the strip between the rolls. By suit 
ably regulating the extent of the center stretch 
effect in the metal strip in this first stage or the 
process if is possible to employ this method of 
practicing the first stagein conunction with the 
stretching o the edge portions of.the strp dur- 
ing a-second stage like that disclosed in. said 
Wilson patent, when carried on in a continuous 
procedure, in such .a way that the metal strip 
will elnerge in ifs final form from the seconl 
stage transversely curved and longitudinally 
tratght. 
The nature of the invention will be tuderstQod 
.rom. t_he follow:irg specification taken with t.h_e 



accompanying drawings in which two embodi= 
ments of the improved apparatus are disclosed. 
In the drawings, 
Figure 1 shows a side elevation of one form 
apparatus embodying the features of the present 
invention; 
Fig. 2 shows a vertical section taken on the line 
2--2 of Fig. 1; 
Fig. 3 shows a plan view oî the metal strip 
which is operated upon by the apparatus shown 
in Figs. 1 and 2; 
Fig. 4 shows a side elevation oî the strip or slat 
stock which is produced by the operation o3 the 
apparatus shown in Figs. 1 and 2; 
Fig. 5 shows a side elevation of the apparatus 
which may be employed in carrying on the sec- 
ond stage of the process mentioned above with 
the use of the slat stock shown in Fi 4: 
Fig. 6 shows a side elevation of a modified form 
of apparatus embodying the features oî the pres- 
ont invention wherein one of the rolls is pro- 
vided with an annular pneumatic member capa= 
ble oî being infiated in varying degrees îor the 
purpose of varying the extent oî the contact of 
the moral strip with the complementary rolls; 
Fig. î shows a vertical section on the line 7--7 
of Fig. 6; and 
Fig. 8 shows a side elevation of an arrange- 
ment of apparatus, including the îorm oî rolls 
shown in Figs. 6 and whereby .the first and 
second stages oî the method oî ïorming Vene- 
tian blind slats may be carried out in a continu 
OUS loto cess. 
As lllustrated in Flgs. 1 to 5 of the drawings, 
the improved apparatus comprises a îrarne or 
standard l0 having a base plate i{}a from which 
extend two vertically extending paralIel plates ! 0 b 
and 0c. qfle plate |{}b carries at its upper end 
a hub portion fl and these parts are reLuforced 
and united with the base plate ia by side flanges 
!0e. A plate  extends upwardly from the hub 
[0 « and is united therewith by fianges |}. 
The vertical plates 0 b and I}c of the frame 
have mo.unted therein a flxed shaît ! upon 
which is mounted a crowned roll 2 îormed 
hard steel having an outwardly convex or crowned 
surîace |a which is preferably bounded on its 
lateral edges by the fianges 12 which are formed 
on the side portions of the rolI. This rolI is jour- 
nalled on the shaft ! by bail bearing units 
and it is adapted to cooperate with a pressure 
roi1 or cylinder 4 which is normally of cylin- 
drical form. The pressure roll | comprises an 
inner cylindrical part  formed of hard steel 
or other moral and an outer annular portion 
whlch is formed of rubber or other compressible 
resillent materiaI adapted to be deformed when 
the roll 4 is compressed against the strip of 
metal engaging the surface oî the rolI f2 so that 
a portion oî .the compressible part I g of the pres- 
sure roll wflI conform to the contour of the 
crowned roi1 2 both IateralIy and longitudinally. 
In Fig. 1 the metal strip  is shown passing 
between the rolls [ and | and in contact vith 
çhe crowned annular surface of the roi1 2 be- 
tween the flanges ib. The compressible portion 
| of the pressure rolI extends inwardly between 
the fianges | and is compressed against the 
metal strip  so that the strip is cased to con- 
form to the contour of the crowned roi1 
through a substantial annular distance in the 
zone |. Inasmuch as the moral strip  is thus 
curved both Iongitudinally and transversely as if 
passes through the zone , if wilI be apparent 
that the middle portion of the moral strip is 

4 
necessarlly s.tretched in order to permit it fo pass 
through this longer path of travel whlle the edge 
portions of the strip are following the shorter 
paths adjacent to the edges of the crown of the 
5 roll , but if bas been found that the lnterme- 
diate portion is or may be only temporarily 
stretched below the elastic limit of the metal 
and that the edge portions are permanently com- 
pressed and shortened longitudinalIy so that the 
10 resuiting product exhibits a center stretch effect, 
i. e., its middle portion is longer than its edge 
portions. The ruerai strip | may be moved 
through the rolls I and  either by pulling 
endwise on the strip or by rotating one of the 
5 rolls through the agency of a positive drive, inas- 
much as tension in the strip is hot essential to 
create the .conter stretch effect which is brought 
about while the strip is passing through the 
zone . 
2 In order that the degree of relative change in 
the Iengths of the intermediate portion and the 
edge portions of the strip, i. e., conter stretch 
effect, may be varied as desired, he roll  is 
mounted upon a shaft 7 through the agency 
5 of two bai1 bearing units I$. The rolI 4 is 
held in position on this shaft by a nut f9 and 
the inner end of the shaft ! 7 is formed integrally 
with a collar 7  against which the inner ba!l 
bearing unit I seats. The shaft |7 and the col- 
30 lar 7 are formed integrally with and in eccen- 
tric relation to the shaft 7 which is journaled 
in follet bearing units 0 mounted in the hub 
portion M} fl of the frame. These roller bearing 
units sxe separated by a collar 2! and another 
35 collar or washer 2 is mounted on the shaft 
at the end of the hub portion {}. It wfll be ap- 
parent that by rotating the shaft | 7 in its bear- 
ings, the position of the eccentric shaft  may 
be varied in order fo vary the compression of the 
4 annular part 14 of the roll , thereby varyin 
the extent of the zone S in which the moral 
strip is compelled to conform laterally and longi- 
tudinally to the curvature of the outer crownec] 
surface of the roi1 2. 
5 This rotation of the shaft 7 is effected by a 
worm wheeI 2 secured on the end of the shaft 
|7  by a lock nut 2. The worm wheeI  meshes 
with a worm $ mounted on a shaft 27 which 
is journaled in bearings . formed on the upper 
0 flange 0z of the frame. An oporating crank 3 
bas a hub portion  secured on one end of the 
shaft 27 and bearing against one of the bearing 
members 2, and a colIar ! is secured fo the 
other end of the shaft  to bear against the 
'5 other bearing member 2 so that the shaft 27 is 
thereby held against endwise movement. The 
worm wheel 2 secured on the shaft 7 has a 
series oî graduations 2 on its front îace which 
are adapted to move in proximity fo a stationary 
co index pointer  carried by a plate 4 ttached fo 
the webs 0 e of the frame. By noting the posi- 
tion of the graduations - with respect to the 
pointer S, the operator may determine in a- 
vance the degree of relative changes in the Iengths 
5 of different portions of the strip which wiI1 bc 
effected by its passage between the rolls. 
For the purpose of guiding the strip 15 as if 
passes toward the rolI  in the direction indi- 
cated by the arrow , there is mounted on the 
70 frame 8 an entering or guide roi1  which is 
journaled on a short shaft ? secured in the 
bearing fiange  projecting Iateral]y from one 
of the webs 0e of the frame. In the drawings, 
the roi1  is shown as being mounted with 
75 Iower part somewhat below the horizontal plane 



0f the zone of! contact of= he:: rolL  2 wlh the 
metal strip for morè:effectively, guiding  the strip 
fo-, the reon where the changes- in the relative 
len of ifs par are effêcted, bu this is not 
essential t0. the oeration since the guide rolI 
$6 might, if desired, be positioned with. ifS" lower 
strip engaging part substantially in the hori 
zooEl plane, of the zone of contact of the roi1 
:with the moral strip. As the mel strip pass- 
es . the apparatus, shown in Egs. 1 and 2, as 
shown-atthe:right of the.:roller $6 in Fig. 1, it 
is fiat or substantially se, but when if- emerges 
frein the roll  ai the left-hand side of the 
aPparatus as viewed in Fig. 1, the edge portions 
bave been permanently shortened with respect 
fo. th intermedia portion withoUt imparting a 
permanent transverse curvature there, so hat 
the strip bas e characeristics wch are il- 
ltrated in Fig. 4 where thestrip is illustrd 
as being buckled between ifs edges in order fo 
accommodate the greater length of the iner- 
media portion of the stip. 
Afr the strlp having the form illustrad In 
Fig. 4 bas been produced by the operation of the 
apparatus shown in Figs 1 and 2, if may be aed 
upon by forming rolls, such as those shown in 
Fig. 5, in order to perform the second stage of 
the operation which  describC in the above- 
mentioned Letters Pant of AIIen B. Wilson. 
These forming rolls comprise a lower owned 
roll  and an upper convex roH 4 h«ng a pe- 
ripheral transverse curvature which is comp!e- 
mentary fo. the convex curwture of the roll , 
and the strip  having the conter stretch effect 
is thon moved endwise under tension between e 
rolls 4 and  which rotate in the direction of 
thearrows  and which impart te the strip  
a permanent ransverse curvature. The moral 
strip  is supported in advance of and immedi- 
ately foll0wing the place of engagement there- 
with of- the rolls  and , by two supporting 
rollers S Snd 4, respectively, which hold e 
cenr portion of the strip substantially in the 
saine horizontal plane as the uppermost part of 
the central peripheral portion of he ro]l . 
This rrangement makes it neCessary for the 
edgesof the metal srip to follow páths of travel 
of greater length than that followed-by the mid- 
dle rtion of the strip as it passes between the 
r01!s  and  so tht the edge portions of the 
strip are thereby stretched or permanently elon- 
ad, with the result that the strip emerges frein 
the rolls  and 4 in the direction of the arrow 
46 in a longitudinally straight and transverse]y 
curved condition, as more. fully described in said 
Letrs Patent of Allen B. ilson. 
In Figs. 6 and 7 of the dráwings there is iI- 
lustrad a modified ferre of apparatus for car- 
rying out the first stage of the process o the 
present invention referred o above. This appa- 
ratus comprises a frame  having a báse plate 
5 a and two upwardly extenng parallel stand- 
ar  which are reinforced and united vith 
the base plate by integral webs 0% In the lower 
rtions of these standards  there is mounted 
a horizontal shafç  upon which there is fixed 
a roll 2. The shaft  is ]ournalledïn ball bear- 
ing units  mounted in the standards Sbandthe 
roi1 2 is adapd fo cooperate th another 
roll 4 in effecting a chane in the relative longi- 
tudinal dimensions of the metal strip  pass- 
ing between the rolls. Although the metal strip 
might be pulled endse between the rolls, the 
present embodiment of the invention is shown 
as comprin mea for driving the shaft  
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thr0Ugh s;Slect.duceï. 56»,frorn:«ne!ectrmotor 
5: o, that the_: met.L stl:ip is ]:olled through the 
appar.tú; as: sti.shed fr_m., bei !!ed 
therêtrough. The= upper- rolL S:4.is mounted: on 
5  sht 6 , journlled- in b:l berlngï uts 
Which r,- m0untCd i:. the being members= 
caied:  b, the up pa of-. th sandard- 5.0. 
The .roll'5- cmises an. ul compressible 
member 5 ain the:form:.of-  bber tube. o pneur 
 matic tire: which is cpable of being inflated 
through the pssàges 6 exnding- through e 
shaft 6 and through the-body pion_ of the 
rolL Theusual le member is mounted: 
moUth of thèse passages s, that-any desied=de.- 
15 gree oI infla:i0n of the ar: compressible 
member:, ma 5e::mainaid. The-outen por- 
ton of the, member a is preferabiy of, in.creased 
thickness s compared wit the-reming r- 
tions thereof an this thickened portion: is 
20 adapted  engage the upper part of the moral 
strip  and t0 force if-agait the lower/oll 
,. thereby causihg the intermiate, portion of 
the: strip  be cved both longitudinlly, and 
transversely dUring ifs passage through a zone 
25 66, shwn in Fig 6 whereby-the intermedia 
portion of the strip is compelled  travel a path 
of greater length than tht traversed by, the edge 
rtions of the strip so that the intermedia 
portion of the stripmay be stretched loiudi- 
30 nally and the laral edge porions are perm- 
nently compressd and shorned in lengh. 
produce the cenîer strech effect; as in the frm 
of the invention previously described. This ferre 
of the invention bas the advange that the 
35 sure exerd by the rolls upon the strip may: be 
vàried readily by djusting the degree of i- 
tion of the annular pneUmatic, portion '4a, 0f 
upper roll and there is the further advantage 
that as he rubber of the tube 4 wears away, 
40 this wear may be compensad for by inCreàsi 
the inflation of the member. 
With either form of the apparatus herein illus- 
trated for carrying on a process capable of pro= 
ducing a product which is theequivalet of that 
: prodùced by the first sge of the process 
scribed and claimed inthe bove-mentioned Wil- 
on Letters Patent, if  possible te adjust the 
exnt of te relative change in the length 0f the 
edge portions with respect-te the intermedie 
 portion of the strip in such a way that: thesub- 
squent stretching of the edge portions of the 
strip would cause the strip  emerge from the 
second stage in a longitudinally straight f0rm 
without the use of the supporting rollers 4 and 
55 g which bave heretofore been described in 
nection with the seoend stage apparatus ill 
trated in Fig. 5. If the first stagero!ls are-prop- 
erly adjusted, the second stage oration may 
medialy folIow the first stage and the wh01e 
60 operation of forming the oempled, slat crrled 
on as a c0ntinuouS process; similar  that(de* 
scribed and claimed in the Unid Stes Letters 
Patent of Allen B. Wilson No. 2,370,215, 
February 27, 1945. n Fig 8 there is illustrad 
5 a fçrm of appgratus which may be th:arraed 
for carrying on both stages of tlae proCess-i a 
continuous eeration with te use of the form 
of rolls illustrated in Figs. 5 and. 6. As: shown- 
Fig. 8, the apparatuS comprises a reeI 68- 
70 ,vhich the metal strip  is drawn amundg.idler 
relier 69 dnd thence ar0Und a friction drag follet 
 which máy be adjusted, for varying thë re- 
sistance to te roation 0f thN relier for reard- 
ing the movement of thë moral stri:p ç as 
75 unw0nd: f.rgmhe cbil ë stip 5 thènSSës. 
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through the rolls §2 and 54 which have the con- 
struction previously described and the strlp, hav- 
ing its intermediate portion longer than its edge 
portions which have been compressed and short- 
ened, thon passes through the forming rolls 72 
and 7S which are rotated in the direction indi- 
cated by the arrows 74 through suitable power 
driven mechanism, not shown. The transversely 
curved complementaly peripheral surfaces of the 
rolls 72 and 7S impart a transverse curvature fo 
the moral strip 55 as if passes between them. At 
the same rime, the edge portions of the strip are 
stretched longitudinally so that the strip emerges 
ffom the discharge sides of the rolls 72 and 7 
transversely curved and longitudinally stralght. 
Although the rolls 72 and 7 may supply the 
power for moving the strip 5 through these rolls 
and also thlugh the roIls 2 and 4, the strip 
may be withdrawn through both oï these sers 
of rolls under tension by means of .power actu- 
ated driving rolis 75 and 75 which engage oppo- 
site sides oï the strip and which have cylindri- 
cal peripheraI surfaces. These rolls 75 and 76 
are preferably formed of steel and the moral strip, 
after passing around substantially one hall of the 
peripheral surface of the roll 75, is reversed and 
passed around the major portion of the roll 75 
with which it is maintained in close contact by 
a pressure roi1 7 having a peripheral portion 
formed of rubber or the like. The rolls 75 and 
6 are of the saine diameters and are power driv- 
en, being geared toether so that theiï peripheraI 
portions travel at the saine speed. In passing 
around these rolls 7 and 76, the concave strip 
is temporarily flattened but promptly resumes its 
normal transverse curvature due to the resilience 
of the hard rhin moral of which the strip is 
formed. 
If, during the operation of the apparatus shown 
in Fig. 8, if is round that the portion of the strip 
on the discharge side of the rolls  and  is hot 
longitudinally straight, or does hot have any other 
longitudinal shape which is desired, this may be 
corrected by adusting the nflation of the pe- 
ripheral portion of the upper roll 54 te effect an 
adjustment of the change in the relative longi- 
tudinal dimensions of different laterally displaced 
portions of the strip as if passes through the 
rolls 2 and 5. The major portion of the lon- 
gitudinal stretching and compression of the strip, 
by which the inequalities in the internal stresses 
in the meal are removed in the final product, 
may be effected largely or wholly by the rolls 
52 and 4 but, in general, there will be some lon- 
gitudinal stretching of the lateral edge portions of 
the strip as if passes through the forming rolls 
72 and 7, by reason of the fact that, due te the 
increased concavity of the sirop ai the place where 
if contacts the forming rolls as compared with 
it shape ai places in advance of and following 
said forming rolis, the edge portions of the strip 
are compelled te travel longer paths than the 
intermediate portions of the strip as the strip 
passes through the region which includes the 
forming rolls. n any case, the entire operation 
s carried on as a continuous process and when 
the parts are adjusted o produce a final prod- 
uct which is longitudinally sçraight, if is believed 
that all parts of the strip will have been worked 
longitudinally either by compression or streteh- 
ing te substantially the saine degree. 
Although two forms of the apparatus of the 
present invention have been shown and de- 
scribed in connection with the disclosure of the 
preferred practice of the irnpr0ved-method of 
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producing a moral strlp having an intermediate 
portion longer than its edge portions, it will be 
understeod that both the method and the appa- 
ratus may be modifled in various ways without 
5 departing from the scope of the appended claires. 
I claire: 
1. The method of treating a long, rhin moral 
strip in a continuous process without imparting 
a permanent transverse curvature to the strip, 
lO which comprises continuously and progressively 
moving the strip longitudinally in the same di- 
rection along a path a portion of which is curved 
longitudinally and transversely of the strip, ex- 
erting pressure continuously on opposite sides 
15 of said strip at said curved path, said pressure 
being exerted transversely to said sides of the 
strip te flex that part of the strip in said curved 
portion, and moving the intermediate portion of 
the strip in said curved portion through a longer 
20 path and therefore af a faster rate than the edge 
portions to permanentiy longitudinally stress 
the strip as it moves along said curved path por- 
tion to produce in the strip a condition wherein 
said intermediate portion of the strip is longer 
25 than ifs edge portions, thereby leaving the strip 
in a buckled condition between its edges. 
2. The combination in apparatus for treating 
a long metal strip, of a crowned roll over which 
the strip is adapted to be passed endwise con- 
0 tinuously in the same direction, a deformable 
compressible member engaging the strip under 
pressure on the side thereof opposite said roll at 
the place of contact with said roll, means for 
holding the strip contacting portion of said de- 
:', formable member in a deformed shape corre- 
sponding to the transverse curvature of a sub- 
stantial annular distance of said crowned roll, 
and means for passing said strip continuously in 
the same direction over said crowned roll while 
«, it is being held in contact with said ro]l by the 
deformed portion of said member, whereby said 
member is deformed and compressed and said 
strip is caused fo conïorm to the longitudinal 
curvature of said roll through a substantiat an- 
45 nular distance and also to conform fo the trans- 
verse curvature of said roll, thereby longitudi- 
nally stressing said strip and producing a con- 
 dition wherein the intermediate portion of the 
strip is longer than ifs edges. 
50 3. The combination in apparatus for treating 
a long moral strip, of a crowned roll over which 
the strip is adapted to be passed endwise con- 
tinuously in the same direction, a second roll 
having a deformable and resilient annular pot- 
55 tion engaging said strip under pressure on the 
side thereof opposite said crowned roll af the 
place of contact with said crowned roll, means 
for holding the strip contacting portion of said 
second roll under pressure to hold a portion 
60 thereof in a deformed shape corresponding to 
the transverse curvature of a substantial annu- 
lar portion of said crowned ro]l, and means for 
passing said strip continuously in the same:jdi- 
rection over said crowned roll while a portion of 
65 said second roll is so deformed, whereby said 
second roll is deformed and compressed and said 
strip is caused to conform to the longitudinal 
curvature of said crowned roll through a sub- 
stantial annular distance and also te conform to 
70 the transverse curvature of said crowned rolt, 
thereby longitudinally stressing said strip and 
producing a condition wherein the intermediate 
portion of the strip is longer than its edges. 
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